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BASIC-ABSTRACT: 

NOVELTY - A carbon-dioxide absorber, a hydrogen generation catalyst which 
generates hydrogen by shift reaction of water vapor and carbon monoxide, and a 
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nitrogen-oxide (NOX) catalyst are arranged in engine exhaust path. A measurement unit 
measures temperature of the absorber and the catalysts. The (NOX) catalyst adsorbs 
NOX from exhaust gas, during lean state, and reduces NOX during rich state. 

DETAILED DESCRIPTION - A reducing-agent supply unit intermittently increases the 
reducing-agent concentration in the exhaust gas . A temperature increasing unit is 
provided to increase the exhaust-gas temperature. The carbon-dioxide absorber is 
arranged at the upstream side of the hydrogen generation catalyst. The hydrogen 
generation catalyst is arranged such that its temperature becomes 30 deg. C or more than 
that of the nitrogen-oxide catalyst. The engine speed is increased after a fixed-distance 
travel of the motor vehicle in which the engine is arranged, to increase the exhaust-gas 
temperature. The carbon-dioxide absorber discharges carbon dioxide when engine 
temperature is increased. The engine temperature is increased by 50 deg. C or more than 
the temperature at which carbon dioxide is discharged by the absorber . Temperature 
of the absorber and the NOX catalyst is set to 700-800 deg. C and 600-750 deg. C, 
respectively. The absorber discharges carbon dioxide at 700 deg. C or more. The free 
energy of formation of the reaction of the oxide of alkali metal and/or alkaline earth 
metal in the nitrogen-oxide catalyst, at 300 deg. C is smaller than that of the oxide of 
alkali metal and/or alkaline earth metal in the hydrogen generation catalyst. The ratio of 
the amount of oxide, nitrate, or carbonate present in the NOX catalyst with that in the 
carbon-dioxide absorber, is 1 :4 or more. 

USE - For purifying exhaust gas of internal combustion engine of motor vehicle. 

ADVANTAGE - Enables generating hydrogen also in a low-temperature area by 
arranging the hydrogen generation catalyst near the carbon-dioxide absorber . Enables 
simultaneously regenerating the nitrogen-oxide catalyst during the discharge of the 
carbon dioxide from the carbon-dioxide absorber . Reduces the usage amount of noble 
metals in the system. 

DESCRIPTION OF DRAWING(S) - The figure shows a schematic view of the exhaust- 
gas purification system. (Drawing includes non-English language text). 

CHOSEN- Dwg.1/4 
DRAWING: 

TITLE- EXHAUST GAS PURIFICATION SYSTEM ENGINE CARBON 

TERMS: ABSORB CATALYST GENERATE HYDROGEN SHIFT REACT 

WATER VAPOUR CARBON NITROGEN OXIDE CATALYST 

ARRANGE ENGINE EXHAUST PATH 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It has a means to measure the temperature of the internal combustion engine which operates under a 
hyperoxia ambient atmosphere, C02 absorber, H2 generation catalyst and the NOx catalyst arranged in 
this internal combustion engine's exhaust gas passage, these C02 absorber and H2 generation catalyst, 
and an NOx catalyst, the reduction component increase means which can increase the reduction 
constituent concentration in exhaust gas intermittently, and the means which raises exhaust gas 
temperature, 

It is the exhaust gas purification system characterized by for the above-mentioned H2 generation catalyst 
generating hydrogen by the gas water gas shift reaction from a steam and a carbon monoxide, and for 
the above-mentioned NOx catalyst adsorbing NOx in the exhaust gas discharged by this internal 
combustion engine at the time of Lean, and carrying out reduction purification at the time of rich. 
[Claim 2] 

The exhaust gas purification system according to claim 1 characterized by arranging the above- 
mentioned H2 generation catalyst so that it may become temperature higher 30 degrees C or more than 
the above-mentioned NOx catalyst, arranging the C02 above-mentioned absorber in the upstream from 
the same part as the above-mentioned H2 generation catalyst, or this H2 generation catalyst, and 
changing. 
[Claim 3] 

The exhaust gas purification system according to claim 1 or 2 characterized by arranging the C02 
above-mentioned absorber in the same part as this H2 generation catalyst, and making the upstream into 
high concentration. 
[Claim 4] 

An exhaust gas purification system given in any one term of claims 1 -3 characterized by raising an 
engine speed after fixed distance transit as a means which the above-mentioned internal combustion 
engine is car motor, and raises the above-mentioned exhaust gas temperature. 
[Claim 5] 

An exhaust gas purification system given in any one term of claims 1-4 to which the exhaust gas by 
which the temperature up was carried out with the means which raises the above-mentioned exhaust gas 
temperature is characterized by making C02 emit from the C02 above-mentioned absorber. 
[Claim 6] 

An exhaust gas purification system given in any one term of claims 1-5 characterized by being under 
temperature with the exhaust gas higher 50 degrees C than beyond the temperature to which C02 
absorber emits C02, and its temperature by which the temperature up was carried out with the means 
which raises the above-mentioned exhaust gas temperature. 
[Claim 7] 

An exhaust gas purification system given in any one term of claims 1-6 characterized by making 
temperature of the C02 above-mentioned absorber into 700 degrees C or more less than 800 degrees C, 
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and making temperature of an NOx catalyst into 600 degrees C or more less than 750 degrees C. 
[Claim 8] 

An exhaust gas purification system given in any one term of claims 1-7 characterized by using what 
emits C02 above 700 degrees C as the C02 above-mentioned absorber. 
[Claim 9] 

An exhaust gas purification system given in any one term of claims 1-8 to which the above-mentioned 
H2 generation catalyst is characterized by being the oxide, carbonate, or nitrate containing at least one 
sort of elements chosen from the group to which the C02 above-mentioned absorber changes from 
alkali metal and alkaline earth metal including platinum and a cerium oxide. 
[Claim 10] 

The exhaust gas purification system according to claim 9 characterized by for the above-mentioned 
alkali oxide being a multiple oxide with a zirconium, and the above-mentioned alkali carbonate being a 
compound carbonate with a zirconium. 
[Claim 11] 

The exhaust gas purification system according to claim 9 or 10 by which the C02 above-mentioned 
absorber is characterized by including platinum further. 
[Claim 12] 

An exhaust gas purification system given in any one term of claims 1-1 1 to which the C02 above- 
mentioned absorber is characterized by containing 200g or more per catalyst 
[Claim 13] 

The above-mentioned NOx catalyst changes including the oxide, carbonate, or nitrate containing at least 
one sort of elements chosen from the group which consists of platinum and/or a rhodium, a cerium 
oxide, and alkali metal and alkaline earth metal, 

An exhaust gas purification system given in any one term of claims 1-12 characterized by free-energy- 
of-formation deltaG of the reaction of the oxide of the this alkali metal and/or alkaline earth metal in 300 
degrees C and C02 being smaller than the deltaG concerned of the oxide of the alkali metal contained in 
H2 generation catalyst, and/or alkaline earth metal. 
[Claim 14] 

The exhaust gas purification system according to claim 13 characterized by the ratio of the amount of at 
least one sort of oxides, carbonate or nitrate chosen from the group which consists of the alkali metal 
and alkaline earth metal which are contained in the above-mentioned NOx catalyst, and C02 absorber 
being 1 :4 or more. 
[Claim 15] 

An exhaust gas purification system given in any one term of claims 1-14 by which it is characterized 
[ which are characterized by the above-mentioned NOx catalyst containing a zeolite ]. 
[Claim 16] 

An exhaust gas purification system given in any one term of claims 1-15 to which the C02 above- 
mentioned absorber is characterized by an NOx catalyst containing barium including a lithium. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to an exhaust gas purification system, and relates to the exhaust gas purification 
system which reproduces the NOx catalyst which adsorbed and purified NOx contained in the exhaust 
gas of the internal combustion engine which operates under a hyperoxia ambient atmosphere (under lean 
atmosphere) in the low-temperature region (200-250 degrees C), and was further made into the detail S 
poisoning by the pyrosphere (600-650 degrees C). 
[Background of the Invention] 
[0002] 

NOx is adsorbed in the Lean region and the catalyst which is made to emit NOx at the time of SUTOIKI 
- rich, and is purified is known so that it may be represented by the catalyst which various catalysts 
which purify NOx of the Lean region from the former are proposed, for example, supported platinum 
(Pt) and a lanthanum (La) to porosity support (for example, patent reference 1 reference). 
[Patent reference 1] JP,5-168860,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0003] 

By the lean burn engine or the diesel power plant, NOx has so far been purified using an NOx 
adsorption catalyst. This NOx adsorption catalyst is the following I - Ha. 
b. The function to adsorb NOx 

b. The function desorbed from NOx to which it stuck 

c. The function which purifies NOx from which it was desorbed 

NOx is purified using ******. Desorption and purification of NOx might not take place among these 
functions in a low-temperature region (250 degrees C or less). 

As an approach of fully ****ing and on the other hand, purifying NOx in such a low-temperature 
region, use of hydrogen is effective. CO which exists in exhaust gas is specifically used, and hydrogen 
can be generated using a reaction called CO+H2 0->H2+C02. 

However, in recent years, since engine combustion efficiency increased for low-fuel-consumption-izing, 
low emission temperature-ization progressed and C02 was contained in large quantities in exhaust gas, 
there was a trouble that a reaction could not progress easily. 
[0004] 

The place which this invention is made in view of the technical problem which such a conventional 
technique has, and is made into the purpose is to offer the exhaust gas purification system which has the 
NOx decontamination capacity excellent also in the low-temperature region 250 degrees C or less. 
[Means for Solving the Problem] 
[0005] 

this invention persons came to complete a header and this invention for the above-mentioned technical 
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problem being solvable by arranging C02 absorber with H2 generation catalyst, as a result of repeating 
examination wholeheartedly that the above-mentioned technical problem should be solved. 
[Effect of the Invention] 
[0006] 

According to this invention, H2 generation reaction comes to advance also in a low-temperature region 
by making H2 generation catalyst intermingled or arranging C02 absorber to near. 
Moreover, this C02 absorber does not emit C02, unless it will make it an elevated temperature, once it 
absorbs C02. Therefore, although it is made an elevated temperature and C02 is made to emit, playback 
of an NOx catalyst by which poisoning was carried out with the sulfur in exhaust gas at this time can 
also be performed to coincidence. 

Furthermore, sulfur poisoning is canceled by easy and twist low temperature by using emitted C02 for 
re-carbonation of the NOx adsorption component in an NOx catalyst. Thereby, thermal resistance 
improves and the amount of use noble metals can be reduced. 
[Best Mode of Carrying Out the Invention] 
[0007] 

Hereafter, the exhaust gas purification system of this invention is explained to a detail. In addition, in 

this specification, M % M , unless it mentions specially, mass percentage is shown. 

[0008] 

The exhaust-gas purification system of this invention is equipped with a means measure the temperature 
of the internal combustion engine which operates under a hyperoxia ambient atmosphere, C02 absorber, 
H2 generation catalyst and the NOx catalyst arranged in this internal combustion engine's exhaust gas 
passage, these C02 absorber and H2 generation catalyst, and an NOx catalyst, the reduction component 
increase means which can increase the reduction constituent concentration in exhaust gas intermittently, 
and the means which raises exhaust gas temperature, and changes. 

Thus, by arranging C02 absorber, H2 is supplied to an NOx catalyst from H2 generation catalyst, and 
desorption / purification reaction of NOx advances effectively also in a low-temperature region 250 
degrees C or less. Moreover, an NOx catalyst is easily reproducible by C02 from H2 and C02 absorber 
from H2 generation catalyst in the case of sulfur poisoning discharge. 
[0009] 

Here, the above-mentioned NOx catalyst adsorbs NOx in the exhaust gas discharged by the internal 
combustion engine by lean atmosphere, and purifies Adsorption NOx by making it rich intermittently. In 
order to make it rich intermittently, it is possible to change engine operational status, to supply reduction 
components (H2, CO, HC, etc.) directly, etc. For this reason, the means which raises a reduction 
component increase means and exhaust gas temperature is arranged, and it is intermittently made rich. In 
addition, the method of changing engine operational status especially is desirable, and cost can be 
reduced, without needing excessive equipment. 

Moreover, there is also a trouble of receiving sulfur poisoning (S poisoning) in the above-mentioned 
NOx catalyst. Since this S poisoning is poisoning temporarily, if it is made an elevated temperature, it 
can cancel, but if it puts to an elevated temperature not much, endurance will tend to fall. 
If Ba which is a typical NOx catalyst is taken for an example, S poisoning abreaction is expressed with 
BaS04+H2+HC->BaC03+S02. As shown also in this formula, a sulfuric acid falls out from Ba and the 
function as an NOx absorber carries out re-activity because carbonic acid enters. Here, if C02 is emitted 
H2 generation catalyst generating hydrogen, S poisoning abreaction will progress at lower temperature. 
[0010] 

As the above-mentioned NOx catalyst, what changes including platinum, a rhodium or both sides, a 
cerium oxide, alkali metal or alkaline earth metal and the oxide containing the thing concerning the 
combination of such arbitration, a carbonate, or a nitrate can be used suitably, for example. 
Moreover, it is suitable for this alkali metal or alkaline earth metal that free-energy-of-formation deltaG 
of the reaction of those oxides and COs2 in 250 degrees C is smaller than the deltaG concerned of the 
oxide of the alkali metal contained in H2 generation catalyst or alkaline earth metal. Since C02 is 
emitted at lower temperature at this time and S poisoning discharge is also performed at low 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/11/2006 



JP a 2G05-090426,A [DETAILED DESCRIPTION] 



Page 3 of 8 



temperature, heat-resistant ability improves. 

Here, when free-energy-of-formation deltaG shows deltaG of a reaction called A2 0+C02 ->A2C03 
when alkali metal is set to A, and alkaline earth metal is set to B, it shows deltaG of a reaction called 
BO+C02 ->BC03. By making deltaG concerning H2 generation catalyst small, C02 becomes that it is 
easy to be absorbed in the direction of an NOx catalyst. In case the thing this relation of whose is the 
need emits C02 from H2 generation catalyst at the time of S poisoning discharge, it is for an NOx 
catalyst's absorbing a thing with the sufficient one as much as possible where temperature is lower, and 
C02 emitted at that temperature, and emitting S. 
[0011] 

Moreover, as the above-mentioned internal combustion engine, a lean burn engine, a diesel power plant, 
etc. are mentioned, for example. Especially when it is car motor, with the means which raises the above- 
mentioned exhaust gas temperature, after fixed distance transit, an engine speed can be raised and sulfur 
poisoning discharge can be performed. In this case, since operability is not spoiled but an emission 
temperature is raised effectively, it is effective. When the sulfur concentration in a gasoline is 50 ppm, 
about 1 time is [ that what is necessary is just a time of the catalyst engine performance not exceeding a 
regulation value ] sufficient for the timing of this sulfur poisoning discharge. [ 1000 ] As for an engine 
speed, it is more desirable than an engine speed in case close [ of temperature up control ] is not to carry 
out 200-800rpm extent increase. In addition, when sulfur poisoning discharge is performed frequently, 
there is a possibility of spoiling operability. 

Furthermore, the above-mentioned internal combustion engine is usually operated under a hyperoxia 
ambient atmosphere (Lean region), and the exhaust gas temperature at the time of this usual operation is 
200 degrees C - 250 degrees C. In this temperature region, although the adsorption reaction of NOx 
advances, the reaction which ****s and purifies NOx to which it stuck does not progress well. 
Then, it is effective to arrange H2 generation catalyst. The above-mentioned H2 generation catalyst 
generates H2 by the gas water gas shift reaction from H20 contained in the exhaust gas at the time of 
rich, and CO, and can supply H2 [ effective ] as reduction material which purifies Adsorption NOx to an 
NOx catalyst. 

Furthermore, since, as for the latest efficient engine, an emission temperature tends to fall, the effect of 
C02 is larger still again. So, in this invention, temperature (300 degrees C or more) required for H2 
generation catalyst to fully generate hydrogen falls to about 280 degrees C by using C02 absorber 
together with the above-mentioned H2 generation catalyst. From this, H2 generation catalyst can arrange 
280 degrees C or more and an NOx catalyst so that it may become 200 degrees C - 250 degrees C. In 
addition, unless it uses C02 absorber, a gas water gas shift reaction does not progress easily by no less 
than about 10 - 14% of C02 contained in exhaust gas. Moreover, reduction of C02 amount in exhaust 
gas shows the data with which the amount of H2 generation increases to drawing 3 . 
[0012] 

As the above-mentioned H2 generation catalyst, what contains platinum (Pt) and a cerium oxide, for 
example is suitable. In order to generate H2, adsorption of H20 must be caused on a catalyst front face, 
Ce02 is effective in it, and Pt is effective in a reaction with CO. 

Moreover, as the C02 above-mentioned absorber, alkali metal or alkaline earth metal and the oxide 
containing the thing concerning the combination of such arbitration, a carbonate, or a nitrate can be used 
suitably, for example. Furthermore, it is desirable that the above-mentioned alkali oxide (oxide of this 
alkali metal or alkaline earth metal) and an alkali carbonate are compound carbonates with Zr. Zr 
functions as a stabilizer of alkali. 

Furthermore, as for C02 absorber, it is desirable that Pt is included further. Since Pt desorbs S adhering 
to C02 absorber, C02 absorptivity ability can be demonstrated over a long period of time. 
Furthermore, C02 absorber is good to contain 200g or more per catalyst again. In order to continue 
absorbing C02 over a long period of time, a lot of C02 absorbers are needed. 
[0013] 

Moreover, the above-mentioned H2 generation catalyst can be arranged so that it may become 
temperature higher 30 degrees C or more than the above-mentioned NOx catalyst. As for the C02 
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above-mentioned absorber, at this time, arranging in the upstream is more desirable than the same part 
as H2 generation catalyst, or this H2 generation catalyst. From this, H2 generation fully takes place and, 
thereby, NOx purification engine performance's improves. Moreover, degradation by durability can also 
be controlled. For example, as shown in drawing 1 and drawing 2 , it can arrange. Moreover, the above- 
mentioned temperature control may control the rate of flow of changing the configuration of exhaust gas 
passage suitably, or exhaust gas, and the residence time, and may perform them. In addition, if priority 
is given to reaction effectiveness and H2 generation catalyst and an NOx catalyst are arranged in the 
elevated-temperature section, in order for degradation of a catalyst to advance early and to control this, a 
lot of noble metals must be used, and it is not desirable in respect of a resource or cost. 
Furthermore, when arranging the C02 above-mentioned absorber in the same part as this H2 generation 
catalyst, it is desirable that the upstream makes this C02 absorber high concentration. From this, many 
COs2 are absorbed in H2 generation catalyst preceding paragraph, H2 generation ability of H2 
generation catalyst of the downstream increases, and the NOx purification engine performance tends to 
improve. 
[0014] 

The means which raises the above-mentioned exhaust gas temperature may make C02 emit from C02 
absorber with the exhaust gas which carried out the temperature up. That is, C02 absorber and H2 
generation catalyst are heated by hot exhaust gas, and S poisoning discharge temperature can be fallen 
by emitting C02 to H2 generation and coincidence as elevated-temperature gas. 
For example, what is necessary is just to heat at 620-650 degrees C by this invention, in order to use 
C02 absorber together although it is necessary to heat to 700 degrees C for S poisoning removal only 
with H2 generation catalyst. As for the exhaust gas which carried out the temperature up, at this time, it 
is desirable that it is under temperature (less than 670-700 degrees C) higher 50 degrees C than beyond 
the temperature to which C02 absorber emits C02, and its temperature. It is because the catalyst engine 
performance will tend to deteriorate if an emission temperature is too high. 

Moreover, in order to fully perform S desorption of the C02 emission from C02 absorber, or an NOx 
catalyst, the C02 above-mentioned absorber is made into 700 degrees C or more less than 800 degrees 
C, and, as for an NOx catalyst, it is desirable to consider as 600 degrees C or more less than 750 degrees 
C. In addition, if exhaust gas temperature is too high, it will be easy to reduce the catalyst engine 
performance. 

Furthermore, it is desirable to use what emits C02 above 700 degrees C as the C02 above-mentioned 
absorber. For example, Li2Zr03 etc. is mentioned. 

Control of this exhaust gas temperature can be performed by interlocking the thermometry means 
established on each catalyst inlet port or exhaust gas passage, and the means which raises the above- 
mentioned exhaust gas temperature. 
[0015] 

Moreover, it is suitable for the ratio of the amount of the alkali metal contained in the above-mentioned 
NOx catalyst or alkaline earth metal and the oxide containing the thing concerning the combination of 
such arbitration, a carbonate or a nitrate, and the C02 above-mentioned absorber that it is 1 :4 or more. 
Thus, H2 and C02 to cancel it can be supplied. [ sufficient by adjusting quantitative balance with an 
NOx catalyst when the alkali in an NOx catalyst etc. receives S poisoning ] 

Furthermore, as for the above-mentioned NOx catalyst, it is desirable that a zeolite is included. From 
this, HC purification engine performance tends to improve in the low-temperature regions at the time of 
engine starting etc. (from a room temperature to 150 degrees C). 

Furthermore, a lithium (Li) can be contained as the C02 above-mentioned absorber, and barium (Ba) 
can be contained as an NOx catalyst again. These [ Li and Ba ] may be mixed and used. 
[Example] 
[0016] 

Hereafter, although an example explains this invention to a detail further, this invention is not limited to 

these examples. 

[0017] 
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(Example 1) 

- H2 generation catalyst with C02 absorber 

The alumina was thrown in in the acetic-acid Ce solution, and it stirred at the room temperature for 1 
hour. Subsequently, after drying at 120 degrees C one whole day and night, it calcinated at 600 degrees 
C for 1 hour, and Powder a was obtained (Ce support concentration of this powder a is 40% as Ce02). 
2% of tetra-ammine Pt oxalate solution (pH=10.5) was sunk into Powder a. Subsequently, after drying at 
120 degrees C one whole day and night, it calcinated at 400 degrees C for 1 hour, and Powder b was 
obtained (Pt support concentration of this powder b is 2.23%). 

450g and alumina sol were fed to 22. 5g, 900g of water was fed into the magnetic ball mill, preferential 
grinding of the SrO which are 427. 5g and C02 absorber about Powder b was carried out, and the 
catalyst slurry was obtained. 

After having made the catalyst slurry adhere to the nature monolith support of a KODEE light (1.0L, 
400 eels), removing the slurry of the surplus in a eel in airstream and drying at 130 degrees C, it 
calcinated at 400 degrees C for 1 hour, and the catalyst of coat layer 400 g/L was acquired (the amount 
of Sr02 in a catalyst is 200g/piece). 
[0018] 

- NOx catalyst 

The acetic-acid Ce water solution and the acetic-acid Ba water solution were mixed and stirred. 
Subsequently, the alumina was thrown in and it stirred at the room temperature for 1 hour. Then, after 
drying at 120 degrees C one whole day and night, it calcinated at 600 degrees C for 1 hour, and Powder 
A was obtained (for Ba support concentration of Powder A, 7.3% and Ce support concentration are 20% 
as Ce02 as BaO). 

2% of tetra-ammine Pt oxalate solution (pH=10.5) was sunk into Powder A. Subsequently, after drying 
at 120 degrees C one whole day and night, it calcinated at 400 degrees C for 1 hour, and Powder B was 
obtained (Pt support concentration of Powder B is 1.04%). 

The alumina was thrown in in the acetic-acid Zr water solution, and it stirred at the room temperature for 
1 hour. Subsequently, after drying at 120 degrees C one whole day and night, it calcinated at 900 
degrees C for 1 hour. Furthermore, after sinking in 6% of nitric-acid Rh water solution, 
It dried at 120 degrees C one whole day and night, and calcinated at 400 degrees C for 1 hour, and 
Powder C was obtained (for Rh support concentration of Powder C, the support concentration of 2.4% 
and Zr is 3%). 

After sinking 2% of tetra-ammine Pt oxalate solution (pH=10.5) into Powder A and drying at 120 
degrees C one whole day and night, it calcinated at 400 degrees C for 1 hour, and Powder D was 
obtained (Pt support concentration of Powder D is 3.41%). 

After sinking 2% of tetra-ammine Pt oxalate solution (pH=10.5) into cerium oxide and drying at 120 
degrees C one whole day and night, it calcinated at 400 degrees C for 1 hour, and Powder E was 
obtained (Pt support concentration of Powder E is 3.2%). 

92.6g and a silica sol were fed to 179.9g, 900g of water was fed into the magnetic ball mill, preferential 
grinding of 627. 5g and the powder E was carried out for the beta zeolite, and the first catalyst slurry was 
obtained. Moreover, 50.5g and Oxidization Ce were fed to 47. 8g and alumina sol 33.9g, 900g of water 
was fed into the magnetic ball mill, preferential grinding of 767. 8g and the powder A was carried out for 
Powder B, and the second catalyst slurry was obtained, furthermore, the powder C - 81.1g and alumina 
sol were fed to 58. lg, 900g of water was fed into the magnetic ball mill, preferential grinding of 272.0g 
and the powder D was carried out [ 84.8 and Oxidization Ce ] for 403.9g and Powder A, and the third 
catalyst slurry was obtained. 

After having made the first catalyst slurry adhere to the nature monolith support of a KODEE light 
(1.2L, 400 eels), removing the slurry of the surplus in a eel in airstream and drying at 130 degrees C, it 
calcinated at 400 degrees C for 1 hour, and the catalyst A of coat layer 172.1 g/L was acquired. After 
having made the second catalyst slurry adhere to this catalyst A, removing the slurry of the surplus in a 
eel in airstream and drying at 130 degrees C, it calcinated at 400 degrees C for 1 hour, and the catalyst B 
of coat layer 167.5 g/L was acquired. After having made the third catalyst slurry adhere to this catalyst 
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B, removing the slurry of the surplus in a eel in airstream and drying at 130 degrees C, it calcinated at 

400 degrees C for 1 hour, and the catalyst C of coat layer 97.6 g/L was acquired. 

[0019] 

<The evaluation approach> 

Following trial (1) - (4) was performed in order, and (3) or (4) evaluation was repeated 20 times. 

(1) Durability test 

The exhaust air system of an engine with a displacement of 4500 cc was equipped with the catalyst, gas 
oil (S= 10 ppm or less) was used, 750 degrees C and NOx catalyst inlet temperature were made into 650 
degrees C, and the inlet temperature of H2 generation catalyst with C02 absorber was operated for 50 
hours. 

(2) Low-temperature activity trial : room temperature -200 degree C 

The exhaust air system of a diesel power plant with a displacement of 2500 cc was equipped with the 
catalyst, the 1 1 mode was run, and it asked for the rate of exhaust air purification. 

(3) S poisoning, S poisoning discharge processing 

After having used gas oil with an S concentration of 50 ppm, making NOx catalyst inlet temperature 
into 250 degrees C and performing lhr operation, S desorption processing (gas oil S= 10 ppm or less is 
used, inlet temperature of 720 degrees C and an NOx catalyst is made into 650 degrees C, and the inlet 
temperature of H2 generation catalyst with C02 absorber is operated for 30 minutes) was performed. 

(4) Elevated-temperature activity trial : 200 degrees C - 300 degrees C 

The exhaust air system of a diesel power plant with a displacement of 2500 cc was equipped with the 
catalyst, Lean (A/F=30) 40sec-> Rich (A/F=l 1) 4sec was operated, and it asked for the rate of exhaust 
air purification in this section. 
[0020] 
(Example 2) 

Except having used the Pt support SrO (2% of Pt support concentration) as C02 absorber instead of 
SrO, the same actuation as an example 1 was repeated, and the catalyst was acquired. Moreover, the 
same evaluation approach was performed. 
[0021] 
(Example 3) 

Except having used Li2Zr03 as C02 absorber instead of SrO, the same actuation as an example 1 was 
repeated, and the catalyst was acquired. Moreover, the same evaluation approach was performed. 
[0022] 
(Example 4) 

Except having used aluminum 203 as C02 absorber instead of SrO, the same actuation as an example 1 
was repeated, and the catalyst was acquired. Moreover, the same evaluation approach was performed. 
[0023] 
(Example 5) 

Except having carried out SrO in 150g/piece, the same actuation as an example 1 was repeated, and the 
catalyst was acquired. Moreover, the same evaluation approach was performed. 
[0024] 
(Example 6) 

Except having used Na20 as C02 absorber instead of SrO, the same actuation as an example 1 was 
repeated, and the catalyst was acquired. Moreover, the same evaluation approach was performed. 
[0025] 
(Example 7) 

The same actuation as an example 1 was repeated, and the catalyst was acquired. Moreover, about the 
evaluation approach, an evaluation trial (3) and (4) were repeated and it carried out like the example 1 
except the line having performed evaluation trial (3) and (S desorption processing) once twice (spacing 
of S poisoning discharge having been doubled). 
[0026] 
(Example 8) 
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The same actuation as an example 1 was repeated, and the catalyst was acquired. Moreover, about the 
evaluation approach, temperature at the time of S desorption processing of an evaluation trial (3) was 
performed like the example 1 except having made 650 degrees C and NOx catalyst inlet temperature 
into 600 degrees C for the inlet temperature of H2 generation catalyst with C02 absorber (C02 having 
been made not to be emitted from C02 absorber). 
[0027] 
(Example 9) 

The same actuation as an example 1 was repeated, and the catalyst was acquired. Moreover, about the 
evaluation approach, temperature at the time of S desorption processing of an evaluation trial (3) was 
performed like the example 1 except having made inlet temperature of 720 degrees C and an NOx 
catalyst into 580 degrees C for the inlet temperature of H2 generation catalyst with C02 absorber. 
[0028] 

(Example 10) 

The same actuation as an example 1 was repeated, and the catalyst was acquired. Moreover, about the 
evaluation approach, temperature at the time of S desorption processing of an evaluation trial (3) was 
performed like the example 1 except having made inlet temperature of 870 degrees C and an NOx 
catalyst into 650 degrees C for the inlet temperature of H2 generation catalyst with C02 absorber. 
[0029] 

(Example 1 of a comparison) 

Except having lost the first catalyst bed, the same actuation as an example 1 was repeated, and the 
catalyst was acquired. Moreover, the same evaluation approach was performed. 
[0030] 
[Table 1] 
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[0031] 

As shown in Table 1, as for the catalyst acquired in the examples 1-10 belonging to the invention in this 
application, the invert ratio of HC and NOx is compatible. It turns out that especially the catalyst of 
examples 1-3 is excellent in the NOx invert ratio after durability. On the other hand, the first catalyst bed 
is not used for the catalyst acquired in the example 1 of a comparison (since there is no zeolite layer, 
there is no HC adsorption function.). Therefore, the cold HC engine performance gets worse. It 
accumulates and it turns out that HC invert ratio is low. 
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Moreover, if an example 1 is compared with examples 4 and 7, when the timing of the case where alkali 
metal is not contained in C02 absorber, or S poisoning discharge is behind the graph of drawing 3 , it 
shows that the endurance of an NOx catalyst falls. 
[Brief Description of the Drawings] 
[0032] 

[Drawin g 1] It is the schematic diagram showing an example of an exhaust gas purification system. 
[Drawing 2] It is the schematic diagram showing other examples of an exhaust gas purification system. 
[Drawing 3] It is the graph which shows the amount of H2 generation to C02 concentration. 
[Drawin g 4] It is the graph which shows the relation between the count of S poisoning discharge, and an 
NOx invert ratio. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] 
[0016] 

Hereafter, although an example explains this invention to a detail further, this invention is not limited to 
these examples. 
[0017] 
(Example 1) 

- H2 generation catalyst with C02 absorber 

The alumina was thrown in in the acetic-acid Ce solution, and it stirred at the room temperature for 1 
hour. Subsequently, after drying at 120 degrees C one whole day and night, it calcinated at 600 degrees 
C for 1 hour, and Powder a was obtained (Ce support concentration of this powder a is 40% as Ce02). 
2% of tetra-ammine Pt oxalate solution (pH=10.5) was sunk into Powder a. Subsequently, after drying at 
120 degrees C one whole day and night, it calcinated at 400 degrees C for 1 hour, and Powder b was 
obtained (Pt support concentration of this powder b is 2.23%). 

450g and alumina sol were fed to 22.5g, 900g of water was fed into the magnetic ball mill, preferential 
grinding of the SrO which are 427. 5g and C02 absorber about Powder b was carried out, and the 
catalyst slurry was obtained. 

After having made the catalyst slurry adhere to the nature monolith support of a KODEE light (1 .0L, 
400 eels), removing the slurry of the surplus in a eel in airstream and drying at 130 degrees C, it 
calcinated at 400 degrees C for 1 hour, and the catalyst of coat layer 400 g/L was acquired (the amount 
of Sr02 in a catalyst is 200g/piece). 
[0018] 

- NOx catalyst 

The acetic-acid Ce water solution and the acetic-acid Ba water solution were mixed and stirred. 
Subsequently, the alumina was thrown in and it stirred at the room temperature for 1 hour. Then, after 
drying at 120 degrees C one whole day and night, it calcinated at 600 degrees C for 1 hour, and Powder 
A was obtained (for Ba support concentration of Powder A, 7.3% and Ce support concentration are 20% 
as Ce02 as BaO). 

2% of tetra-ammine Pt oxalate solution (pH=10.5) was sunk into Powder A. Subsequently, after drying 
at 120 degrees C one whole day and night, it calcinated at 400 degrees C for 1 hour, and Powder B was 
obtained (Pt support concentration of Powder B is 1.04%). 

The alumina was thrown in in the acetic-acid Zr water solution, and it stirred at the room temperature for 
1 hour. Subsequently, after drying at 120 degrees C one whole day and night, it calcinated at 900 
degrees C for 1 hour. Furthermore, after sinking in 6% of nitric-acid Rh water solution, 
It dried at 120 degrees C one whole day and night, and calcinated at 400 degrees C for 1 hour, and 
Powder C was obtained (for Rh support concentration of Powder C, the support concentration of 2.4% 
and Zr is 3%). 

After sinking 2% of tetra-ammine Pt oxalate solution (pH=10.5) into Powder A and drying at 120 
degrees C one whole day and night, it calcinated at 400 degrees C for 1 hour, and Powder D was 
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obtained (Pt support concentration of Powder D is 3.41%). 

After sinking 2% of tetra-ammine Pt oxalate solution (pH=10.5) into cerium oxide and drying at 120 
degrees C one whole day and night, it calcinated at 400 degrees C for 1 hour, and Powder E was 
obtained (Pt support concentration of Powder E is 3.2%). 

92.6g and a silica sol were fed to 179.9g, 900g of water was fed into the magnetic ball mill, preferential 
grinding of 627. 5g and the powder E was carried out for the beta zeolite, and the first catalyst slurry was 
obtained. Moreover, 50.5g and Oxidization Ce were fed to 47.8g and alumina sol 33.9g, 900g of water 
was fed into the magnetic ball mill, preferential grinding of 767.8g and the powder A was carried out for 
Powder B, and the second catalyst slurry was obtained, furthermore, the powder C ~ 81.1g and alumina 
sol were fed to 58. lg, 900g of water was fed into the magnetic ball mill, preferential grinding of 272. Og 
and the powder D was carried out [ 84.8 and Oxidization Ce ] for 403.9g and Powder A, and the third 
catalyst slurry was obtained. 

After having made the first catalyst slurry adhere to the nature monolith support of a KODEE light 
(1 .2L, 400 eels), removing the slurry of the surplus in a eel in airstream and drying at 130 degrees C, it 
calcinated at 400 degrees C for 1 hour, and the catalyst A of coat layer 172.1 g/L was acquired. After 
having made the second catalyst slurry adhere to this catalyst A, removing the slurry of the surplus in a 
eel in airstream and drying at 130 degrees C, it calcinated at 400 degrees C for 1 hour, and the catalyst B 
of coat layer 167.5 g/L was acquired. After having made the third catalyst slurry adhere to this catalyst 
B, removing the slurry of the surplus in a eel in airstream and drying at 130 degrees C, it calcinated at 
400 degrees C for 1 hour, and the catalyst C of coat layer 97.6 g/L was acquired. 
[0019] 

<The evaluation approach> 

Following trial (1) - (4) was performed in order, and (3) or (4) evaluation was repeated 20 times. 

(1) Durability test 

The exhaust air system of an engine with a displacement of 4500 cc was equipped with the catalyst, gas 
oil (S= 10 ppm or less) was used, 750 degrees C and NOx catalyst inlet temperature were made into 650 
degrees C, and the inlet temperature of H2 generation catalyst with C02 absorber was operated for 50 
hours. 

(2) Low-temperature activity trial : room temperature -200 degree C 

The exhaust air system of a diesel power plant with a displacement of 2500 cc was equipped with the 
catalyst, the 1 1 mode was run, and it asked for the rate of exhaust air purification. 

(3) S poisoning, S poisoning discharge processing 

After having used gas oil with an S concentration of 50 ppm, making NOx catalyst inlet temperature 
into 250 degrees C and performing lhr operation, S desorption processing (gas oil S= 10 ppm or less is 
used, inlet temperature of 720 degrees C and an NOx catalyst is made into 650 degrees C, and the inlet 
temperature of H2 generation catalyst with C02 absorber is operated for 30 minutes) was performed. 

(4) Elevated-temperature activity trial : 200 degrees C - 300 degrees C 

The exhaust air system of a diesel power plant with a displacement of 2500 cc was equipped with the 
catalyst, Lean (A/F=30) 40sec-> Rich (A/F=l 1) 4sec was operated, and it asked for the rate of exhaust 
air purification in this section. 
[0020] 
(Example 2) 

Except having used the Pt support SrO (2% of Pt support concentration) as C02 absorber instead of 
SrO, the same actuation as an example 1 was repeated, and the catalyst was acquired. Moreover, the 
same evaluation approach was performed. 
[0021] 
(Example 3) 

Except having used Li2Zr03 as C02 absorber instead of SrO, the same actuation as an example 1 was 
repeated, and the catalyst was acquired. Moreover, the same evaluation approach was performed. 
[0022] 
(Example 4) 
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Except having used aluminum 203 as C02 absorber instead of SrO, the same actuation as an example 1 
was repeated, and the catalyst was acquired. Moreover, the same evaluation approach was performed. 
[0023] 
(Example 5) 

Except having carried out SrO in 150g/piece, the same actuation as an example 1 was repeated, and the 
catalyst was acquired. Moreover, the same evaluation approach was performed. 
[0024] 
(Example 6) 

Except having used Na20 as C02 absorber instead of SrO, the same actuation as an example 1 was 
repeated, and the catalyst was acquired. Moreover, the same evaluation approach was performed. 
[0025] 
(Example 7) 

The same actuation as an example 1 was repeated, and the catalyst was acquired. Moreover, about the 
evaluation approach, an evaluation trial (3) and (4) were repeated and it carried out like the example 1 
except the line having performed evaluation trial (3) and (S desorption processing) once twice (spacing 
of S poisoning discharge having been doubled). 
[0026] 
(Example 8) 

The same actuation as an example 1 was repeated, and the catalyst was acquired. Moreover, about the 
evaluation approach, temperature at the time of S desorption processing of an evaluation trial (3) was 
performed like the example 1 except having made 650 degrees C and NOx catalyst inlet temperature 
into 600 degrees C for the inlet temperature of H2 generation catalyst with C02 absorber (C02 having 
been made not to be emitted from C02 absorber). 
[0027] 
(Example 9) 

The same actuation as an example 1 was repeated, and the catalyst was acquired. Moreover, about the 
evaluation approach, temperature at the time of S desorption processing of an evaluation trial (3) was 
performed like the example 1 except having made inlet temperature of 720 degrees C and an NOx 
catalyst into 580 degrees C for the inlet temperature of H2 generation catalyst with C02 absorber. 
[0028] 

(Example 10) 

The same actuation as an example 1 was repeated, and the catalyst was acquired. Moreover, about the 
evaluation approach, temperature at the time of S desorption processing of an evaluation trial (3) was 
performed like the example 1 except having made inlet temperature of 870 degrees C and an NOx 
catalyst into 650 degrees C for the inlet temperature of H2 generation catalyst with C02 absorber. 
[0029] 

(Example 1 of a comparison) 

Except having lost the first catalyst bed, the same actuation as an example 1 was repeated, and the 
catalyst was acquired. Moreover, the same evaluation approach was performed. 
[0030] 
[Table 1] 
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[0031] 

As shown in Table 1, as for the catalyst acquired in the examples 1-10 belonging to the invention in this 
application, the invert ratio of HC and NOx is compatible. It turns out that especially the catalyst of 
examples 1-3 is excellent in the NOx invert ratio after durability. On the other hand, the first catalyst bed 
is not used for the catalyst acquired in the example 1 of a comparison (since there is no zeolite layer, 
there is no HC adsorption function.). Therefore, the cold HC engine performance gets worse. It 
accumulates and it turns out that HC invert ratio is low. 

Moreover, if an example 1 is compared with examples 4 and 7, when the timing of the case where alkali 
metal is not contained in C02 absorber, or S poisoning discharge is behind the graph of drawing 3 , it 
shows that the endurance of an NOx catalyst falls. 
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